
This is to certify that the following application annexed hereto 

is a true copy from the records of the Korean Intellectual 
Property Office. 

§ § «j I : 10-2002-0083525 
Application Number 

m §! t5 H : 2002^ 12S! 24^ 

Date of Application DEC 24 , 2002 



S Si QJ : S^SXf ^±IUA| 
Applicant(s) D0NGBU ELECTRON I CS CO . . LTD . 





020083525 #3 2003/10/21 



0003 

[fllftSltt] 2002.12.24 

[ST9SI SS) XII £ ^SJ IH@ ijg gjs 

S^SSl dual damascene pattern forming method during semiconductor 

manufacturing progress 

[§§.'] g¥sx* ?&!siai- 

[^ojoi^cj 1-1998-106725-7 

/HEW 

[CH£iei3H] 9-1998-000260-4 
[5I?l 0 cJi^St] 2001-066005-7 

SgHPI] NAM, Sang Woo 

[^ej^gjs] 691007-1550710 

361-240 

§^A| S^^P ;H^# 3H^!^S2»0Hm 210-203 

[^31 KR 

I^^ll ^SiS J1I42£2| ^§0j| 2|SK)1 ^21 1>0| aStrLICh C&Z\21 

M2}=R (Si) 

[3IS*«!S1 15 a 29,000 a 

i^tfsasi os OS 

[?6!3!?§S] 0 3 OS! 

f^'A^^S) 0 Sf OS! 

[U-3II] 29,000 S! 

1§!¥AHW] 1. afifAI-BA||A|(£eLl* 



16-1 



W0020083525 #3 2003/10/21 

°l ^^^r !>£*)l *ll£ ^ 4*1-4! *fl€ ^ 3££, hW* t§ 

^8*. °fl^ ^3HH ££efl*l^£Sl e)#£f tt-tf* °1-§-*fl «1<>V* ifloq isell^^Hl- ^ 
*}#££*!, ^^-a]^ ^ ojh^, ^el^, ^s^, Bfl^?> ^5}-^ $ 

«fl*i# ^J-ajc^. tg^jg «}3E^Sl #£<Hl "}i3 ^-1- *V£^ "y^H7l^ 

«■ £tt ISS)l^liEf tlsfe £314, ^71 tiVS^l- SE^ ^ ^4 ^ofl c]«fl # 

7] Il^lilfil -flJE-f^ ^^-cr ^^H ^71 ^^-^H S^^ul, jl 

-^^ "g-^* ^r*8*H ^"71 ££e)l*l^£7} alf-S.+^'S'H #7] nM-f^ ^ 
Jl, a)6)-^. vfl^o^ ££Bfl^^ *H£|$ ££^|7lAE f ^SHf- 

a)o).f.^ H7|ti.cl 3. a 7l£l €£-f« #£^f n}i 3 S}^ i£e^]^B# #7l wfl^ 

# l^^H £1*}^ ^-71 ^ ^Z}- ^ofl o^Sfl ^71 ££31*1 

^£3} #£-f<4 <3<*H #71 £5t°tv\x) H^l* ^*Hr £^1^1 -ilZj- ^Tfl^, # 

71 ££**1>iB* *1l7i*Hr ^7fl£ ol^o^ ^.g. m^lo S Q 
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£51*11 ^2: ^f<g 4 D r4l *Hfi ^ iWdual damascene pattern forming method 

during semiconductor manufacturing progress} 
ISl^z) Qj&Q. gig] 

£.la $ 5Llb^r ^efl >JhSE.*]l aflS ^ cfn>A] 3xfl^[ ^ o. £.a1$ g 

512a ^ 512b£r £ #51*11 *fl2: -g-^^ ^f<£ cK*] t$s$ wvuj^- ^a] 

£*r ^£014. 

10; #5=31 11 ; ^-e)^ 

12; 13; wflAi^v ^nj- 

14; 15; tiflA^ ^<3^ 

16; isefl^^s 17; #51^- 

18; 19; B3!*l 

26; Ilefl^lil 27; #51^- 



16-3 



kJzcx 



20020083525 <£x\: 2003/10/21 

<io> ^ a. Hj-s^fl ^ q-pRl sfl^ «^ofl g$ %SL£., #/fl*> 

711 ^^PS «}^(via hole) ojl-S(ashing) ^3H>H Sl^iS (p hoto resist)^ 

(reflow) «l-8-«B «)<>rf- vfl«fl ££^^liEf . 4& ^-§: ^ 

<n> Hla ^ £lb« ^2fl «V£^1 *f|2: cf^^l sfl€ ^ £ 

<i2> 5^13 *V<4 £oj ^efl *H2 4u><0 sfl^ $>g ^*(U'), 

tfSWW). ufl^ ^^(13'), ^2^(14') * wfl*R> ^^^(15')o) 

&5L*\U10')2\ n>^H(mask) SKE* ^371^ CE*(17' )(window)» S. 

£efl*l^B(16')« £I^r ^SKSD, #7| ^V£«D(10')* ^ S^r #^ 5} 
sfl #7) i£^l^B(16')^ ^E-f(17')!4 tfl-g-£)fc- <g*H ^J-7l ^^-aj-(12')7H 
(18')* ^*Hr 3r3WS2'), #7) iS.efl^l^B(16')l- #«HH «H*H 
*fl7l*Rr ^•7)1^(S3'), #7] Blonds') ofl 4# i £ e))^^E( 37 .) o. 7 ] 0 >H(ARC)1- i 

£ H«| (photo track) ^NHH ^*!*Kr ^^(S4') f #7l «)^*(18')s| 37lJitf e 37l 
^ «3c-f(27' )» *>^aL 5Sefl^liB(26 , )l- #7] afl^?> ai^eKlS'W 

^1^(S5'), <#7) eJ-5L*))(10')§ *H ^ *]z)- ^ofl # 7 ) i^eii^ 
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3WS6'), ^71 i£^l^l^H(26 , )# 3L&<L2. ofl>3*H *H7lzrHr #3l(S7')3. °1^H;$ o}4 

<13> ^7)*\, #7)4 ^-o) i£ E^j #«HH al6>^.ofl 2.^- -fM o}3f ^ 

*V*r °l-fHr ^^o\] ^e^<5) £<*,g. mm*, *m *3,^<g (profile)^- 

^ #HHH <#7l HloVfcofl 4a] cV^- i£el)*l^B £^ -6-71 ova* -Mjb_sV 

<15> SC^-, BSj #H]*W Dl^l^ H]0V^0fl l£i!l]7]AE ^^-_o^*| ( Aj- 7 ] HjoV 

fcofl I£e|?i|iifi] ja.ois.( V0id)7l . tij^sVTfl «^<V>iq- l-^sVTfl ^s)^- £*l)7V 

[ig-Tgol °l^7> S}^- 71 #^ 4X| ] 

<ie> oq-eVAi, -g- ^o. ^ 7]s+ ^ g *f)^^V7l fl«B ^o.s, 

£ HloVfc oflAj ^ofl^ isefl^l^E^ sii-^o. ^Kg. oi-g-gfl tijov 

fc iflofl iS^Al^ES. f^^- o.3.*| , «V£*fl Xli ^§fc ^5|-Al^ ^ tiV^^l ^12: 

Aj-7l^V s.^fc ^«V7l 3*1) ^ofl avs^l XlS ^ 4°>4i ^ q 

$ wflAi^v ^c^. ^ afl ^^. ^cg^ol ^^v^ o.s. *8^€ «v 
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H*fl3 ^ofl u^a e>£^ ^^H7)2l ^ SSeH^AEf £3E*Hr #31 

*K ^-71 £a} ^ A]^ ^ofl °}sfl #7} iSefl^B^ #£.-f^ cfl-g-Sl^- 

#7) ^$^77}x) «lo>^-ir ^^*>J1, o)c]^ ^ #7) 

*1^H7> ^l-S.-f^'g^ ^-7) uM*<H| f^JS)!E^ s)-JL, oj^A^ «lo>f. q^s] ml^lif 

o>^ s <tf^-g. i£efl^l^H» ^"71 Mfl^^r *|<SsH £15^ ^-7ll2f, ^-7) o>i 

*||-|- ^ SE^ ^ ^4 ^7] iSBfl^l^HSl -S^^ tfl-g-Sm ^71 

<18> O^H, #7l B)o>^ofl I£j|7|il7} t}^ A] # 

3-202:, -&£ 150-300t, 0.5-5Torr, 02 ^<g3* 500-10000 ( ions/cm2) , N2 

0~1000(ions/cm2), 4fl 200-2000W3 *M «l d Kfr t^tb f-BH* 

Al^V 10-200^, £-5= 150-300X:, 0.5-5Torr, 02 500-10000 (ions/cm2) , N2 ^<3^ 

0-1000(ions/cm2), 4^ 0W5. *V<^ hWI-^I Ile]^|il7} e] ^3 <H f^35=-^- ^ 
^4, A]^> 5-202:, -8-5L 150-300*C, 0.5~5Torr, 02 ^<Q*$ 500-10000(ions/cm2) , N2 ^ 

^ 0-1000(ions/cm2), 4^ 200-2000WS. *H wM-^§- ufx^^l <$<*2) 3.g,z])x]£iB. 

« *l]7i*Hr ^ 0.3. ol^.c^^ ^ XI cf. 

<19> Aj-7] tilo^o]] ££^1^AE 7 } cfTil^ A] # 

10-403:, 150-300t. #3 0.5-5Torr, 02 500-10000(ions/cm2), N2 

0-1000(ions/cm2), 4^ 200-2000W3 *H aW^o)] ise)]7|AE7} ^l-S.-fsM # 
^5L ojcf. 
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m Sa-i- ^£S. £ Mfil ^Alofll- $M]f>}7\\ ^f>}i& 



H*D(10)sl ^v^oil Mefl*l^B(16)« 5Li*Hr ^Tfl^-(Sl), #7) ^HafldOH «1<>>*(18)* 

^*VuL, £5.^*1 AiH(16)» ^t|]«4(S2_1-S2_3), H 5*3*1(19) i£efl 

*1«(26) 5.3. &nsHS3), H«*l(19) ^Aj ^]s}.(S4), ^7) Mefl*] a.e ( 26) ^ ^1 
(S5)S °1^<H*} 5U^. 
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<25> o}^ ^-7) £5.31*1 16) £i ^KSD^r ^3^(11), ^4^(12), »MQ 

(13), *i44(14) ^ 23<34(15H ^€ ^£.^1(10)1- ^a)*>Jl. <$7) *V 

i^l(lO)^ -S-^ofl 4^3 q*t& *>£^- ^^H7l^ (17)1- £fe 5L£5fl^liH(16)l- 

-E£*V4. 

<26> ojo^, ^-7] £5.31*1^(16) ^:7J|(S2_1-S2_3)fe #7l «Vie.^(io)1- ^ SE£- 
$q ^ofl <^sfl ^. 7 ) aS.£ll^^H( 16 )^ #£.$-(17)4 tfl-g-4£r <3*H ^-71 a}44 

(12)4*1 a)ol-^(i8)^- *§s§-5}3., o]6\x\ oflAj ^«8*H #7) 5LSefl^l^E (16 ) 

7> iM #3.^-5} ^ ^V 7 ) WlO>^.(18)ofl f7jS|££ ^jr, ol<^ Ul^dS) lfl5>4 £g.5fl*l>: 

S(16)* 4°1*1 £5.3)4 ^(16)# <>Hi*M *H4^4. 

<27> o Jej]Si i£ ^^ 1:flH(16 ) 3.20^, ^JE 150~300t:. #n 

0.5-5Torr, 02 ^<U*& 500~10000(ions/cm2) , N2 ¥<Q^r 0~1000(ions/cm2), 43 200-2000W5. 

«H «1*>>*(18> ^^a] a^Rr ^*j4, Al^> 10-2002:, £:£ 150~300°C , 

0.5-5Torr, 02 500-10000(ions/cm2) , N2 ^<Q*$ 0-1000(ions/cm2) , 43 0WS *V 

°l «W*(18)°fl £iel7|iE(i 6 ) 7 } Bl53.-*MM ^s]£S ^(S2_l)4. a^V 5 ~20 
££ 150-300 *C, 0.5-5Torr, 02 ^<8^ 500-10000(ions/cm2), N2 

0-1000(ions/cm2), 43 200-2000WS. *H wlo>^(i8)^- 2)14^ 4°14 «3^2l £5314^£ 

(16)1- *fl7i ^-^(S2_3)A5. ^ oj4. 

<28> 4= afl^, io-40^. ££ 150-3001C, #3 0.5-5Torr, 02 

500-10000(ions/cm2), N2 0-1000(ions/cra2) , 43 200-2000W5. *H «K-I-(18H II 

314^H(16)7V ^-4 fAH, oloH Aj-7) Hlof*(i 8 )o(| ^£ £S 
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efl*)^H(16)f- *}2)# 5LS.ej]^^H( 16 )^ ^sHe-^- ^S. (S2.1-S2.3) 

<29> ojo^, H5a^](19) 33" i£5)]^l^B(26) £5. ^^1(S3)^ #7l aWl- 

(18) 3 37lJicf H7|S] ^JE-f (27)1- 4i3 ^*h§r ^ £Sefl*)iB(26)# #7) 
«11*i# ^^(15)41 SJ^tf. 

<30> ^-71 H^*l(19) tg^ #7fl(S4)^r #7] ^^(10)1- 3Efe ^ ^ 

<H1 3*fl ^"71 ME)H^B(26)3 ^£^-(27)3 tfl-g-ij^. <^^ofl >^7l ^^(14)^1 

(19) 7)- $#3£* tN". 

<31> ^o^, # 7 ] X£e||^^E(26) afl7i ^7il(S5)^ #71 B 31*1 (19)3 3^*H S. 

Sell ^1^(26)1- :a£3 oflAj ^30.3. £ ^ofl sj^ ^Vi^l =- 



-a-sitf tHi=J^- 53^r om^, £ £*83 4#1- ^ >33MHH oje^Ms 

[1^3 Jl41 
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A oM f^Jg 2£E|^]iSol| sl 0)1=7} §U. £3*}7il ^s]^ am. 



16-10 



1020020083525 #3 2003/10/21 

l] 

t 1 ^*, S! Bfl^d^ £*HiLS. ^€ 

^"71 JEfe ^4 ^"71 JEl2)|^liEo) cfl-§-S] 

Sefl^]^H7> e^S-f^^i #7) «KM 5^33^ oio^ *]oy%. vfl^^ 

^7l til of^^ 37|iLCf 3. H7 )o} ^i-fs- n).^^ IS e|]^AEt 

^71 tiJrJE^ll- 5E^r ^ ^4 3*« #7l I£efl^|iS2] tfl-g-^ 

^ <9*H ^7) ^sJ-^Ml ^*Rr B€*l ^4 ^, 

2] 

*1?> 3-202:, -&£ 150-300 1, 0.5-5Torr, 02 ^°g^= 500- 10000 (i on s/cm2) , N2 ^<Q*& 
0-1000(ions/cm2), ^ 200-2000WS. *H tilof^ «g^A] ^xj)^. fejajf ^T^Rr ^§4, 
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4# 10-2002:, ZS. 150-300t, #3 0.5-5Torr, 02 500- 10000 ( ions /cm2) , N2 

^<Q*$ 0-1000(ions/cm2), 43 OWS. *H u 14^°fi i£3]4^H7> ii| f-S-fsM f^JE-*- 
*m ^34, 

5-20S, ££. 150-300r, 0.5-5Torr, 02 ^«g# 500-10000( ions/cm2) , N2 ^ 
0-1000(ions/cm2), 43 200-2000WS «H aWl-i- 7$$)^ 4^*] <£^o] 2E£.efl4^:H. 

13 t 1 * 3] 

^li^l 5a°H. ^71 HI4M ££314^7} ell-s.-¥-4^'H t y±. 
4# 10-402:, 150-300X:, #3 0.5-5Torr, 02 500- 10000 (ions/cm2) , N2 ^<U«£ 

0-1000(ions/cm2), 43 200-2000WS. *H «14^°1) i£Bfl4iH7> e) #3.-fi)<H 3 
*m #£*H $3. ^ 44^1 sfl^i ^ ^ 



16-12 




16-13 



1020020083525 



#3 2003/10/21 



[£ lb] 

S4* 




16-14 



«> 



1020020083525 2003/10/21 



[-E 2aJ 




16-15 



1020020083525 



2003/10/21 



(51 2b] 




16-16 



/ 



